COMPUTING MACHINE WITH HARD STOP-TOLERANT DISK FILE 
MANAGEMENT SYSTEM 



The field of the invention is that of computing machines, and more particularly relates 
5 to the startup of same. 

In a known way, a computing machine runs by means of an operating system that 
manages its resources in order to execute processes. The operating system generally resides 
in a mass memory of the machine. The mass memory is a permanent memory such as a hard 
disk. 

10 When the machine starts up, its firmware initiates a startup function resident at a 

given address of the mass memory. The startup function activates the operating system, 
which builds itself data structures from information resident in the mass memory. The data 
structures are used, for example, to allocate and manage storage areas made available to 
processes to be executed. While the machine is running, the operating system adapts these 

i5 data structures to changes in the processes being executed. In order not to overload the RAM 
and in order to be able to retrieve these data structures after a shutdown of the machine, the 
operating system regularly saves the data structures in the mass memory. 

If the machine is shut down in accordance with pre-established rules, the operating 

I system puts the data structures in a coherent state and saves them in the mass memory. Thus, 

2D the machine is shut down in a coherent, safeguarded state, which allows it to restart in a state 

-~ that keeps track of the processes executed before it was shut down. 

If the machine is shut down without following the pre-established rules, for example 
in case of a hard restart or an untimely shutoff, the data structures may not be able to be saved 
in a coherent state, since the operating system may, for example, have written them into the 

25 mass memory only partially. During a restart of the machine, the mounting function of the 
operating system then detects incoherencies and generates an error signal. Using an operator 
interface, it is then necessary for a human operator to intervene in order to fix or at least 
acknowledge the error. This can be tedious, and moreover, requires the presence of a human 
operator and the existence of an operator interface. 

30 To eliminate the aforementioned drawbacks, one subject of the invention is a 

computing machine comprising a RAM and a mass memory in which an operating system is 
stored. The computing machine is characterized in that the mass memory comprises a 
partition that is read-only accessible to the operating system, said partition containing a 



startup function, an automatic repair function, and a function for mounting said operating 
system. 

The partition being read-only accessible to the operating system, the latter cannot 
corrupt its contents when the machine is running. Thus, no matter what the conditions under 
5 which the operation of the machine is interrupted, it is capable of restarting in a minimal 
configuration with the content of the read-only partition. The automatic repair function, itself 
resident in this partition, makes it possible to acknowledge any error detected during the 
mounting of the operating system without requiring any human intervention. 

Other details and advantages of the invention emerge from the following description 
10 in reference to the figures, in which: 

- Fig. 1 presents a machine according to the invention; 

- Fig. 2 presents a method according to the invention. 

Referring to Fig. 1, a machine 1 comprises a microprocessor 2, a RAM 3, a mass 

- memory 5, and a bus 6 that allows the microprocessor 2 to access the RAM 3 and the mass 

J 5 storage 5 by means of a controller 4. A push button 7 makes it possible to restart each of the 
: elements 2, 3, 4 of the machine. 

- The mass memory 5 is preferably a magnetic disk that allows data to remain saved in 
a state that preceded a shutdown or a restart of the machine. 

The mass memory 5 contains the code and data of an operating system for managing 
20 the operation of the machine 1. The mass memory 5 also contains the code and data of 
applicative functions executed by the machine 1 . 

The mass memory 5 comprises several partitions 8, 9, 10. The partition 8 is read-only 
accessible to the operating system. This means that the code and the data stored in the 
partition 8 cannot be modified when the machine 1 is running. 
25 The partition 8 contains the code of a startup function and a function for mounting the 

operating system. The startup function, during the initialization of the machine 1, serves to 
activate the operating system. The mounting function, during the bootup of the operating 
system 1, serves to construct an execution environment for the operating system. The 
partition 8 also contains the code of a standard error acknowledgement function and an 
30 automatic repair function, explained in the description below. 

The code of the startup function contains a first instruction sequence that loads the 
contents of the partition 8 into RAM 3 and a second instruction sequence that calls the 
automatic repair function, which is then loaded into RAM. 
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The code of the automatic repair function contains a third instruction sequence that 
calls the mounting function, which is then loaded into RAM, a fourth instruction sequence 
that systematically calls the standard acknowledgement function when the mounting function 
signals an error, and a fifth code sequence that calls the startup function at the return of the 

5 standard acknowledgement function. 

In way that is known in UNIX type operating systems such as for example LINUX, 
the mounting function uses and builds data structures such as file management tables. While 
the machine is running, the operating system makes these data structures dynamic by 
adapting them to the processes executed by the machine. These data structures are normally 

10 saved in mass memory so that they can be reused when the machine is restarted after a 
shutdown or an initialization that leaves these data structures in a coherent state. After an 
untimely shutoff, or more generally an untimely restart, these data structures may be 
incoherent. When the mounting function builds the data structures based on data structures 
saved in the mass memory, the mounting function indicates an error if it detects an 

15 incoherency. Normally, the error indicated is communicated by a message on a screen of the 
machine in order to allow a human operator to fix the error as best he can, if he has the 
information required to do so. In an alternate solution, the mounting function offers the 
human operator the choice of calling the standard acknowledgement function. 

The standard acknowledgement function tries to repair an indicated error using the 

20 only data available to it in the mass memory. If this data is insufficient, the standard function 
acknowledges the error anyway, thus losing the benefit of the data structures for which the 
error was detected. 

If there are no errors, the mounting function continues the activation of the operating 
system in the part (9). 

25 The advantage of the automatic repair function is that it avoids the need for a human 

operator to intervene. Instead of sending a message on the screen, the automatic repair 
function systematically calls the standard acknowledgement function when the mounting 
function indicates an error. 

The partition 8, which is not write-accessible to the operating system, contains the 

30 data required to start the machine in a minimal configuration. The partition 9, which is read- 
write accessible, contains the data structures updated by the operating system during the 
normal running of the machine. 
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By calling the startup function at the return of the standard acknowledgement 
function, the next call of the mounting function in the next cycle will no longer detect the 
error acknowledged in this call cycle. If necessary, after several cycles of calling the startup 
function, calling the mounting function, and triggering the automatic repair function, the 
5 mounting function no longer detects any errors and continues the activation of the operating 
system. 

Thus, the machine can restart, at least in a minimal configuration, by means of the 
data structures of the partition 8 and the data structures of the partition 9, for which no 
incoherency has been detected, or for which an incoherency has been able to be fixed by the 
10 standard acknowledgement function without the intervention of a human operator. 

Other partitions like the partition 10 contain the code and data of applicative functions 
that are executable by means of the operating system. 

Referring to Fig. 2, a method according to the invention comprises a step 1 1 that 
creates at least one partition 8 in the mass memory. 
1:5 A step 12 stores, in the partition 8, the code and data of a startup function, the code 

.1 and data of one or more minimal functions for activating an operating system, such as for 
example the mounting function "mount" and the standard acknowledgement function "fsck" 
of the LINUX operating system, as well as the automatic repair function, 
r A step 13 declares the partition 8 read-only accessible to the operating system to be 

2,0 activated. 

I Steps 1 1 through 13 are preferably performed in the factory on a disk which, when 

installed in the machine 1, constitutes its mass memory. The subsequent steps are 
implemented in the machine 1 itself. 

A step 14 is triggered by starting or initializing the machine 1 by means of the push 
25 button 7. Step 14 resets all of the elements of the machine 1, such as the RAM 3 and the 

controller 4. Step 14 starts the microprocessor 2 by means of a piece of firmware known as a 
BIOS, which finishes by branching the microprocessor 2 to the startup function, which 
resides at a specific address of the partition 8. 

A step 15 activates the startup function, which loads the contents of the partition 8 
30 into RAM so that it is read-write accessible by the operating system to be activated. 

A step 16 activates in RAM 3 the automatic repair function that calls the mounting 
function. If no error is detected by the mounting function, the bootup of the operating system 
of the machine continues with the reading and writing of other partitions of the disk 5, so as 



to automatically start, in a known way, applicative functions that are executable by means of 
the operating system. 

A step 17 is triggered by an error signal detected by the mounting function. The 
automatic repair function then calls the standard acknowledgement function, at the return of 
which step 15 is triggered again. 

The invention is particularly advantageous when the machine 1 has no screen or 
keyboard. This is the case with an embedded system, in which the push button 7 may be 
replaced by a remote control. This is also the case with a black box, which it is undesirable 
for a human operator to be able to enter. There are existing black boxes of this type, with a 
permanent memory into which an executable code is written, complete with its 
functionalities. The advantage of the presence of a disk according to the invention with an 
operating system is that it gives the black box the advantages of a computer in terms of 
computing power and adaptability to multiple and scalable applications. 



5 



